PMA-induced pulmonary edema: mechanisms of the vasoactive response.
We investigated the effect of phorbol myristate acetate (PMA) in isolated guinea pig lungs perfused with phosphate-buffered Ringer solution. Pulmonary arterial pressure (Ppa), pulmonary capillary pressure (Ppc), and change in lung weight were recorded at 0, 10, 25, 40, and 70 min. The capillary filtration coefficient (Kf), an index of vascular permeability, was measured at 10 and 70 min. The perfusion of PMA (0.5 x 10(-7) M) increased Ppa, Ppc, and lung weight at 70 min. The ratio of arterial-to-venous vascular resistance (Ra/Rv) decreased and the Kf did not change with PMA. The perfusion of the lung with 4 alpha-phorbol didecanoate (inactive toward the protein kinase C analogue of PMA) did not affect the lung. The inhibition of TxA2 synthase with dazoxiben inhibited the response to PMA. The inhibition of the 5-lipoxygenase with U-60257 and the SRS-A receptor antagonist FPL 55712 also prevented the response to PMA. The addition of superoxide dismutase (SOD), catalase, or SOD plus catalase (the enzymes that remove O.2 H2O2, and OH., respectively) did not prevent the PMA effect or the release of TxA2; however, dimethylthiourea (DMTU), a scavenger of OH., did prevent the response to PMA. The data indicate that PMA causes a neutrophil-independent increase in lung weight due to increases in Ppc mediated by TxA2 and SRS-A. The protective effect of DMTU may be due to the inhibition of TxA2 generation.